Morphine inhibits an alpha9-acetylcholine nicotinic receptor-mediated response by a mechanism which does not involve opioid receptors.
Nicotinic acetylcholine (nACh) receptors are known to be targets for modulation by a number of substances, including the opiates. It is known that acetylcholine (ACh) coexists with opioid peptides in cochlear efferent neurons, and such a colocalization has been proposed for the vestibular system. In the present study we test the hypothesis that morphine, an opioid receptor agonist with a broad spectrum of selectivity, modulates alpha9nACh receptor-mediated responses in frog vestibular hair cells. Morphine dose-dependently and reversibly inhibited ACh-induced currents as recorded by the perforated patch-clamp method. In the presence of morphine the ACh dose-response curve was shifted to the right in a parallel fashion, suggesting a competitive interaction. However, naloxone did not antagonize the inhibition produced by morphine. To test the hypothesis that morphine could interact with the alpha9nACh receptor without the involvement of opioid receptors, experiments were performed using Xenopus laevis oocytes injected with the alpha9nACh receptor cRNA. The currents activated by ACh in Xenopus oocytes, a system that lacks opioid receptors, were also dose-dependently inhibited by morphine. We conclude that morphine inhibits the alpha9nACh receptor-mediated response in hair cells and Xenopus oocytes through a mechanism which does not involve opioid receptors but may be a direct block of the alpha9nACh receptor.